The importance of empiric antibiotic dosing in critically ill trauma patients: Are we under-dosing based on augmented renal clearance and inaccurate renal clearance estimates?
An accurate assessment of creatinine clearance (CrCl) is essential when dosing medications in critically ill trauma patients. Trauma patients are known to experience augmented renal clearance (i.e., CrCl ≥130 mL/min), and the use of CrCl estimations may be inaccurate leading to under-/over-dosing of medications. As such, our Level I trauma center began using measured CrCl from timed urine collections to better assess CrCl. This study sought to determine the prevalence of augmented renal clearance and the accuracy of calculated CrCl in critically ill trauma patients. This observational study evaluated consecutive ICU trauma patients with a timed 12-hour urine collection for CrCl. Data abstracted were patient demographics, trauma-related factors, and CrCl. Augmented renal clearance was defined as measured CrCl ≥130 mL/min. Bias and accuracy were determined by comparing measured and estimated CrCl using the Cockcroft-Gault and other formulas. Bias was defined as measured minus calculated CrCl, and accuracy was calculated CrCl that was within 30% of measured. There were 65 patients with a mean age of 48 years, serum creatinine (SCr) of 0.8 ± 0.3 mg/dL, and injury severity score of 22 ± 14. The incidence of augmented renal clearance was 69% and was more common when age was <67 years and SCr <0.8 mg/dL. Calculated CrCl was significantly lower than measured (131 ± 45 mL/min vs. 169 ± 70 mL/min, p < 0.001) and only moderately correlated (r = 0.610, p < 0.001). Bias was 38 ± 56 mL/min, which was independent of age quartile (p = 0.731). Calculated CrCl was inaccurate in 33% of patients and trauma-related factors were not predictive. The prevalence of augmented renal clearance in critically ill trauma patients is high. Formulas used to estimate CrCl in this population are inaccurate and could lead to under-dosing of medications. Measured CrCl should be used in this setting to identify augmented renal clearance and allow for more accurate estimates of renal function. Prognostic/epidemiologic study, level III.